PGE2, forskolin, and cholera toxin interactions in rabbit cortical collecting tubule.
To define further the mechanism whereby prostaglandin (PG) E2 inhibits the hydroosmotic response to ADH, we studied the interactions of PGE2 with ADH and two nonhormonal activators of adenylate cyclase, forskolin and cholera toxin, in the isolated perfused rabbit cortical collecting tubule. Forskolin increased hydraulic conductivity (LP) in a dose-dependent fashion and to a degree comparable with ADH-stimulated LP. Forskolin also augmented maximal ADH-stimulated LP, from 135 +/- 15 (SE) to 174 +/- 7 . 10(-7) cm . s-1 . atm-1. Following a 45-min lag phase, 10(-9) M cholera toxin at 37 degrees C increased LP to 107 +/- 12 . 10(-7) cm . s-1 . atm-1, a response that was stable with time. In paired studies at both 25 and 37 degrees C, PGE2 reversibly inhibited ADH-stimulated LP by 45 and 47%, respectively. However, the same protocols with PGE2 and forskolin failed to reveal any inhibitory effect of PGE2 on forskolin-stimulated LP. PGE2 reversibly inhibited cholera toxin-stimulated LP, from 124 +/- 15 to 100 +/- 15 . 10(-7) cm . s-1 . atm-1. These results support the view that PGE2 inhibits ADH-stimulated LP by inhibiting the synthesis of cAMP and suggest that this inhibition occurs at a functional site at or distal to the nucleotide regulatory protein of adenylate cyclase.